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4) DEGREASING JIG FOR FORMED CERAMIC ARTICLE 

i7)Abstract: 

ROBLEM TO BE SOLVED: To provide a degreasing jig for formed ceramic 
tide giving a degreased ceramic article free from warpage. 
OLUTION: This degreasing jig for a formed ceramic article is used for 
^composing and eliminating a binder and a liquid dispersion medium in a 
Dlumnar ceramic article containing ceramic powder, the binder and the 
juid dispersion medium and having a number of through-holes arranged in 
ngitudinal direction interposing partition walls therebetween. The jig is 
imposed of at least two plates 11a, 11b made of same material and a 
jpporting member 12 to support the adjacent two plates 11a, 11b parallel 
> each other. The formed ceramic article 1 3 is placed in a space formed 
/ the adjacent two plates 11a, 11b. 
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.AIMS 



laim(s)] 

laim 1] Said binder and dispersion-medium liquid in the ceramic column-like Plastic solid with which many through 
>es separated the septum and were installed in the longitudinal direction side by side are disassembled including 
ramie powder, a binder, and dispersion-medium liquid. It is a fixture for cleaning for making it disappear. The 
mogeneous plate of at least two sheets, The fixture for cleaning of the ceramic Plastic solid characterized by being 
nstituted so that said Plastic solid may be laid in the building envelope which consisted of supporter material which 
pports said plate of two adjacent sheets so that it may become parallel mutually, and was formed with the adjacent 
ite of two sheets. 

laim 2] The fixture for cleaning of the ceramic Plastic solid according to claim 1 whose distance of the top face of the 

ramie Plastic solid laid on the plate and the plate located on said ceramic Plastic solid is less than 10mm. 

laim 3] The fixture for cleaning of the ceramic Plastic solid according to claim 1 or 2 whose plate is a porous body. 
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ET AILED DESCRIPTION 



•etailed Description of the Invention] 
D01] 

ield of the Invention] This invention relates to the fixture for cleaning of the ceramic column-like Plastic solid with 

rich many through tubes were installed in the longitudinal direction side by side. 

902] 

ascription of the Prior Art] It poses a problem that the particulate contained in the exhaust gas discharged by internal 
mbustion engines, such as cars, such as a bus and a truck, and a construction equipment, does damage to an 
vironment or the body recently. By passing a porosity ceramic for this exhaust gas, the ceramic filter which carries 
t uptake of the particulate in exhaust gas, and purifies exhaust gas is proposed variously. 

003] Two or more porosity ceramic members 90 as shown in drawing s band together, and the ceramic filter usually 
nstitutes the ceramic filter 80. Moreover, as this porosity ceramic member 90 is shown in drawing_9 , many through 
3es 95 are installed in a longitudinal direction side by side, and the septum 94 which separates through tube 95 
mrades functions as a filter. 

004] Namely, the through tube 95 formed in the porosity ceramic member 90 As shown in drawing_9 (b), the exhaust 
s with which either the entry side of exhaust gas or the edge of an outlet side flowed into ********** and the through 
be 95 of 1 with the filler 96 In case it flows out of other through tubes 95 and exhaust gas passes this septum 94 after 
ssing the septum 94 which surely separates a through tube 95, a particulate is caught in septum 94 part and exhaust 
s is purified. In such a porosity ceramic member 90, especially a silicon carbide member is extremely excellent in 
ermal resistance, and since regeneration etc. is easy, it is used for various large-sized cars etc. 

005] In case such a ceramic porosity member is manufactured conventionally, after mixing ceramic powder, a binder, 
id dispersion-medium liquid and preparing the mixed constituent for Plastic solid manufacture first, a ceramic Plastic 
lid is produced by performing extrusion molding of this mixed constituent etc. 

006] And next, the acquired ceramic Plastic solid is dried using a heater etc., it has fixed reinforcement, and the 
jsiccation object of the ceramic Plastic solid which can be dealt with easily is manufactured. After this desiccation 
ocess, the ceramic Plastic solid was manufacturing the porosity ceramic member through the cleaning process which 
xries out decomposition disappearance of the resinous principle, and the baking process which makes ceramic powder 
iter while volatilizing the solvent in an organic binder component by heating at 400-650 degrees C under an oxygen 
>ntent ambient atmosphere. 

007] Usually, at the cleaning process, after laying the ceramic Plastic solid on fixtures, such as a plate, and carrying 
to a cleaning furnace, the Plastic solid which performed cleaning, then the cleaning process ended was carried into the 
ing furnace as it was, and was calcinated by heating at 2000-2200 degrees C under the inert gas ambient atmosphere, 
such a conventional cleaning process, since ceramic Plastic solid 33 laid on the fixture was installed into a crucible 37 
id it was heated in a cleaning furnace as shown in drawing j 0 , how to transmit the flow of gas and heat differed in the 
>per part and the lower part of ceramic Plastic solid 33. That is, since the lower part was heated through the fixture 3 1 
r ceramic cleaning to gas tending to flow [ the upper part of ceramic Plastic solid 33 ] compared with the lower part, 
id the upper part of a ceramic Plastic solid being directly heated at a heater, compared with the upper part, heating 
fectiveness was bad. Therefore, in the upper part and the lower part of ceramic Plastic solid 33, temperature differed 
id, thereby, curvature had occurred in the ceramic Plastic solid after cleaning. 

O08] Naturally the curvature generated in this cleaning process was not canceled in the following baking process, but 
e manufactured ceramic Plastic solid became what has curvature, and the curvature of such a ceramic Plastic solid was 
hat leads to deterioration of quality. 

>009] Moreover, a baking process installs into a crucible the ceramic Plastic solid usually laid on the fixture like the 
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3ve-mentioned cleaning process, and is perform^^y heating in a firing furnace. Therefoi^^Pfnce it was heated in a 
waning furnace, curvature was to become large further by difference also in a baking process at the temperature of the 
per part of a ceramic Plastic solid, and the lower part. 
)10] 

•oblem(s) to be Solved by the Invention] This invention was not made in order to solve these problems, and it aims at 
:ering the fixture for cleaning of the ceramic Plastic solid which does not make the ceramic Plastic solid after cleaning 
aerate curvature. 
)11] 

leans for Solving the Problem] The fixture for cleaning of the ceramic Plastic solid of this invention contains ceramic 
wder, a binder, and dispersion-medium liquid. It is a fixture for cleaning for decomposing and vanishing the above- 
mtioned binder and dispersion-medium liquid in the ceramic column-like Plastic solid with which many through tubes 
>arated the septum and were installed in the longitudinal direction side by side. The homogeneous plate of at least two 
sets, It is characterized by being constituted so that the above-mentioned Plastic solid may be laid in the building 
velope which consisted of supporter material which supports the adjacent above-mentioned plate of two sheets so that 
nay become parallel mutually, and was formed with the adjacent plate of two sheets. 
)12] 

mbodiment of the Invention] Hereafter, the fixture for cleaning of the ceramic Plastic solid of this invention is 
plained. 

)13] The fixture for cleaning of this invention is used in order to decompose and to vanish the binder and dispersion- 
sdium liquid in the above-mentioned ceramic Plastic solid. The ceramic Plastic solid which it is not limited especially 
a ceramic Plastic solid set as the use object of the above-mentioned fixture for cleaning, but a well-known thing 
rves as a candidate for use conventionally, for example, consists of a mixed constituent of ceramic powder, a binder, 
d dispersion-medium liquid can be mentioned. 

314] It is not limited especially as the above-mentioned ceramic powder, for example, the powder of oxide system 
ramies, such as the powder; alumina of non-oxide system ceramics, such as silicon carbide, silicon nitride, 
imimium nitride, boron nitride, titanium nitride, and titanium carbide, cordierite, a mullite, a silica, a zirconia, and a 
inia, etc. can be mentioned. In these, powder, such as silicon carbide which is excellent in thermal resistance, silicon 
ride, and alumimium nitride, is desirable. 

315] Although especially the particle size of the above-mentioned ceramic powder is not limited, what combined the 
wder 100 weight section which has the mean particle diameter which what has few contraction is desirable, for 
ample, is about 0.3-50 micrometers, and the powder 5-65 weight sections which have the mean particle diameter of 
out 0.1-1.0 micrometers in the next baking process is desirable. 

316] It is not limited especially as the above-mentioned binder, for example, methyl cellulose, a carboxymethyl 
llulose, hydroxyethyl cellulose, a polyethylene glycol, phenol resin, an epoxy resin, etc. can be mentioned. The 
idings of the above-mentioned binder usually have desirable 1-10 weight section extent to the ceramic powder 100 
right section. 

317] It is not limited especially as the above-mentioned dispersion-medium liquid, for example, alcohol [, such as an 
ganic solvent; methanol, ], such as benzene, water, etc. can be mentioned. Optimum dose combination of the above- 
aitioned dispersion-medium liquid is carried out so that the viscosity of a mixed constituent may become fixed within 
s limits. After these ceramic powder, a binder, dispersion-medium liquid, etc. are mixed by attritor etc., it is fully 
eaded by a kneader etc. and the ceramic Plastic solid of the shape of a column by which many through tubes 
parated the septum and were installed in the longitudinal direction side by side by the extrusion-molding method etc. 
produced. 

018] Next, a drawing is explained about the fixture for cleaning of this invention, referring to. Drawing 1 (a) is the 
ctional view showing an example of the fixture for cleaning of the ceramic Plastic solid of this invention, and (b) is 
5 partial expanded sectional view. 

019] The fixture 10 for cleaning of this invention consists of supporter material 12 which supports the homogeneous 
ites 1 1 a and 1 lb of at least two sheets, and the adjacent plates 11a and 1 lb of two sheets so that it may become 
rallel mutually. Especially as the quality of the material of Plates 11a and 1 lb, it is not limited, for example, carbon, 
icon carbide, an alumina, etc. can be mentioned. What is necessary is just to choose these quality of the materials 
itably in consideration of the quality of the material of a ceramic Plastic solid, burning temperature, etc. When 
ecifically using for the ceramic Plastic solid which consists of non-oxide system ceramics, such as SiC, Si3 C4, and 
lN, carbon and silicon carbide are desirable. 

020] Moreover, as for Plates 1 la and 1 lb, it is desirable that it is a porous body. It is because the flow of the gas of the 
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per part of a ceramic Plastic solid and the lower^fc will become homogeneity more at th^fcie of cleaning if Plates 
a and 1 lb are porous bodies. 

)21] The quality of the material of Plates 11a and 1 lb must be homogeneous. This is because a ceramic Plastic solid 
mot be heated to homogeneity in a cleaning process if the quality of the materials of each plate differ. 
)22] Especially if the adjacent plate of two sheets can be supported as a configuration of the supporter material 12 so 
it it may become parallel mutually, it will not be limited, for example, it can mention cylindrical, a prismatic form, 
>ular, etc. In these, since gas flows so that at least each part of a ceramic Plastic solid may be heated to homogeneity, 
j shape of a cylinder is desirable. 

323] Although these supporter material may be stood to the part of a comer after it lays ceramic Plastic solid 13 on 
ite 1 lb, it is desirable for fitting to be carried out to the through tube (not shown) formed in plate 1 la and/or plate 
b, and to be fixed to it. This is because the fixture 10 for cleaning can be assembled easily. 

324] Although it will not be limited especially if it excels rather than the width of face of ceramic Plastic solid 13, the 
ight of the supporter material 12, i.e., an adjacent distance of the plate of two sheets, is so desirable that the distance L 
a point with desirable at least each part of ceramic Plastic solid 13 being heated by homogeneity to ceramic Plastic 
lid 13 and plate 1 lb (refer to drawing 1 (b)) is short. The distance L of ceramic Plastic solid 13 and plate 1 lb has less 
in 10 desirablem, and, specifically, is more desirable. [ of less than 5mm ] 

325] Although especially the thickness of the above-mentioned fixture for cleaning is not limited, 5-20mm is 
sirable. It is because it is changeless for the engine performance and the amount of the ingredient used increases, even 
mechanical reinforcement is not enough, it is easy to generate breakage at the time of use and it exceeds 20mm on the 
ler hand, since the above-mentioned thickness is too thin in less than 5mm, so it only becomes disadvantageous 
onomically. 

026] In the fixture 10 for cleaning shown in drawin g 1 , although the number of the building envelopes which plate 
a of two sheets supported by the supporter material 12 and b form is one, by accumulating further the plate with 
lich supporter material was fixed one by one, two or more building envelopes formed with the adjacent plate of two 
eets may be established in the top face of plate 11a, and a ceramic Plastic solid may be laid in it at each of two or 
:>re of these building envelopes. By using such a fixture for cleaning, many ceramic Plastic solids can be degreased at 
ice. Also in this case, curvature does not occur in each ceramic Plastic solid. 

027] Next, the cleaning approach using the fixture for cleaning of the ceramic Plastic solid of this invention and the 
king approach following this are explained. After laying the above-mentioned ceramic Plastic solid in the above- 
sntioned fixture for cleaning, while a binder etc. vaporizes by carrying in to a cleaning furnace and heating at 400-650 
grees C under an oxygen content ambient atmosphere, it decomposes and disappears and the cleaning process at 
lich only ceramic powder remains mostly is performed. Baking of conditions which carries out the following is 
rformed after this process. 

028] At a baking process, it carries in to a firing furnace, laying the degreased ceramic Plastic solid in the fixture for 
saning, and a ceramic Plastic solid is calcinated by heating. The above-mentioned baking is performed by heating at 
100-2200 degrees C under inert gas ambient atmospheres, such as nitrogen and an argon, to a silicon carbide Plastic 
lid. In addition, in order to carry out without carrying a series of processes of resulting in a baking process, and 
placing a ceramic Plastic solid with from a cleaning process, in consideration of burning temperature, it is necessary to 
oose the quality of the material of the fixture for cleaning. 

029] At the cleaning process of the ceramic Plastic solid performed using the fixture for cleaning of such this 
vention, since at least each part of a ceramic Plastic solid is heated by homogeneity, there is almost no difference in 
e cleaning rate like each part, and it can degrease, without making a ceramic Plastic solid generate curvature. 
030] 

Ixample] Although an example is hung up over below and this invention is explained to it in more detail, this invention 
not limited only to these examples. 

031] The mixed constituent of a raw material was prepared by blending the alpha mold silicon carbide powder 70 
sight section with example 1 mean particle diameter of 30 micrometers, the beta mold silicon carbide powder 30 
sight section with a mean particle diameter of 0.28 micrometers, the methyl cellulose 5 weight section, the dispersant 
weight section, and the water 20 weight section, and mixing to homogeneity. The extruding press machine was filled 
> with this mixed constituent, and silicon carbide Plastic solid 23 as shown in drawing 2 (a) by part for extrusion 
te/of 2cm was produced. That magnitude was 33mmx33mmx300mm, and the number of through tubes 25 was [ the 
ickness of a 200 piece //square / inch and a septum 24 of this silicon carbide Plastic solid 23 ] 0.35mm. 
032] Next, after drying silicon carbide Plastic solid 23, it laid in the fixture for cleaning which showed this to drawing 
which consists of porous carbon (Tokai Carbon Co., Ltd. make G100), and the cleaning process was performed by 
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ating at 450 degrees C under the mixed-gas amb^^ atmosphere of the air and nitrogen w^fc have 5% of oxygen 
nsity. In addition, the distance L of the silicon carbide Plastic solid and plate which were laid in the above-mentioned 
ture for cleaning is 5mm. Next, laying silicon carbide Plastic solid 23 in the above-mentioned fixture for cleaning, it 
Tied in to baking equipment, and by heating at 2200 degrees C, the silicon carbide Plastic solid was calcinated and 
j silicon carbide sintered compact was obtained. 

)33] In the above-mentioned cleaning process, the temperature change of the upper part of a silicon carbide Plastic 
lid and the lower part was compared by measuring aging of each temperature of a points shown in drawing 2 (b), and 
>oints. The result was shown in drawing 3 . In addition, the above-mentioned temperature put in K thermocouple in 
5 firing furnace through the through tube prepared in the firing furnace wall, and measured it further by fitting the 
ove-mentioned K thermocouple over the point of measurement of the above-mentioned silicon carbide Plastic solid. 
; shown in drawing .3 , the temperature gradient at the time of the temperature up of the upper part of a silicon carbide 
istic solid and the lower part is 1 5 degrees C or less, and a difference was hardly looked at by both temperature and 
5 programming rate. 

)34] Moreover, in the above-mentioned process, the amount of curvatures of a silicon carbide Plastic solid was 
jasured before cleaning and after cleaning and baking, and the result was shown in drawing 4 . In addition, using the 
il gage, the above-mentioned amount of curvatures measured a center and the other-end section on the basis of one 
d face of a silicon carbide Plastic solid, and obtained them by computing the difference of the max value of a value 
d min value which were acquired. As shown in drawing 4 , the amount of curvatures resulting from a cleaning process 
is 0.029mm, and the amount of curvatures resulting from a baking process was 0.044mm. 

335] It replaced with the fixture for cleaning shown in example of comparison 1 drawing 1 , and the silicon carbide 
ttered compact was obtained like the example 1 except having used the conventional fixture for cleaning shown in 
awing 10 . In this process, the temperature change of the upper part of a silicon carbide Plastic solid and the lower part 
a cleaning process was compared like the example 1. The result was shown in drawing 5 . As shown in drawing 5 , 
s temperature gradient at the time of the temperature up of the upper part of a silicon carbide Plastic solid and the 
#er part was about 30 degrees C. 

336] In this process, the amount of curvatures of a silicon carbide Plastic solid was measured before cleaning and after 
waning and baking like the example 1 , and the result was shown in drawing_6 . As shown in drawing 6 , the amount of 
rvatures resulting from a cleaning process was 0.232mm, and the amount of curvatures resulting from a baking 
Dcess was 0.190mm. 

337] The silicon carbide sintered compact was obtained like the example 1 except having used what is set to plate 11a 
the lower part of an example of comparison 2 silicon-carbide Plastic solid from a heat insulator (carbon fiber 
ganizer) at plate 1 lb of the upper part of a silicon carbide Plastic solid using what consists of G100. In this process, 
3 amount of curvatures of a silicon carbide Plastic solid was measured before cleaning and after cleaning and baking 
;e the example 1, and the result was shown in drawing _7 . As shown in drawin g 7 , the amount of curvatures resulting 
>m a cleaning process was 0.1 10mm, and the amount of curvatures resulting from a baking process was 0.21 1mm. 
038] Thus, in the example 1, also in a cleaning process, it received the thing, and in a cleaning process and a baking 
acess, the curvature exceeding 0.1mm whose curvature of a silicon carbide Plastic solid could not almost be found in 
3 baking process had occurred, and there was a possibility that it might be connected with the poor product of a silicon 
rbide sintered compact, in the examples 1 and 2 of a comparison. In addition, in the example 2 of a comparison, also 
len a heat insulator was replaced with a carbon foaming object and a silicon carbide sintered compact was obtained 
nilarly, the curvature exceeding 0.1mm had occurred in the cleaning process and the baking process. 
039] 

ffect of the Invention] Since the fixture for silicon carbide cleaning of this invention is as above-mentioned, it does 
t make the ceramic Plastic solid after cleaning generate curvature. 
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PROBLEM TO BE SOLVED: To provide a degreasing jig 
for formed ceramic article giving a degreased ceramic 
article free from warpage. 

SOLUTION: This degreasing jig for a formed ceramic 
article is used for decomposing and eliminating a binder 
and a liquid dispersion medium in a columnar ceramic 
article containing ceramic powder, the binder and the 
liquid dispersion medium and having a number of 
through-holes arranged in longitudinal direction 
interposing partition walls therebetween. The jig is 
composed of at least two plates 11a, 11b made of same 
material and a supporting member 1 2 to support the 
adjacent two plates 11a, 11b parallel to each other. The 
formed ceramic article 1 3 is placed in a space formed by 
the adjacent two plates 11a, 11b. 
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x tfz cDHil 9 4 £ jffiii-r S Rti . /tf^il^-H **H1 

3^fL®^7 5-y^g|5*t9 0C0^T', »fc, #J-ftfi 
[0 0 0 5] ffcfc. Zcr>£?%*y$.-y?&1l'X&tf& 

mmt&muz. t-r. j ty%-,7Wz.b>Mv!?-b 



[00 06] ^LT, »4><lfc-b9 5 -vfmm 

£t-?mzm^x&mit. -j&oausfc^ru ®& 

izMWRo ZbtfX'Z h*y S ••/ ?j£JEHfc09B«fls«:S 
jfrTI,. £<0«6»Ig«>&. -fe^S-y^BE^fWi. is* 
ttWffi&TlZ&^X , 4 0 0 — 6 5 0"CtCjD»-ri.C 

7$7 m**m&z^&mam*ikx . ^?L«-fe 5 

[0007] KlSIS-Cti, -fe^ 5 -y iyfiJc®^^ 

^iiSMMFfcaKWi*. ^vgtt^x#fflmT. 200 
0-2 2 0 0-C^jD^-t.|.^i:(cJ; l 9Mfi!<;tTV^. CI 
<0±3iSrae3lW)BaiBXSK*iV^Ji, HI OKStiJ-id 

{3T3 7 ^tcisfi^ti, mmtnxm&tizt&^y 5 
9 mm 3 3 <o±aJo***Tg?^ tt^x ax ^sax-w 

JPHfeSix^^MtT. Tg|5(i-k7 5-y^ffiillffl^*3 

1 sr^t VsXtm&xh tznb±mzit^.x timwrntimfr 

->tz. Zntztb, -fe9 5-y^fS»*3 30±*|JkT«i: 

[0008] c\cnmmjLmzi$^xmLLtzK ] o\&. <x 

-y^fig;®f*:* i R l 95r*-r.i.tcOi:^ , 9. ZO&otmy 
[ 0 0 0 9 3 ifc. ^figXS(±, affi. ±EKI»XSk 

^-fe 5i7 ^B£ff^<0±g|5i:Tg|Jt<y5?aStcavHC J: 
0. mz, KW^^h^tttoX^tz. 
[00 10] 

■rmzmz, R^^^^^^zb^u^y^-y^^ 

[00 11] 

[SWHSrJPP^-f &fcy>W#S] 5 y^B£® 

^coS3IfL^"llli^PraTr*^fSl{c 
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ot, >J?%<bi>2&er)mt<vfflK#b. mOto 2ft 

dk^ftk-M). 
[00 12] 

[0013] **H^Baiffli6jMi. ±E-fe5 5 y 
[0014] ±15*5 5 -y LT(±#(cllS$ti 

•r , witf. mttm. arts*, mitres. -^j*. 
gin, M-ft^v, mt^fymoimMm-t? 

«Rttt=flHt6«^Ea«. awts*. arcr/us 

[0015] ±15*7 5 -y ^tt*<0®a{4»tPRJg§iX 

L < , , 0 . 3~ 5 0 ju mg«OT*fS 

£W-f6*&*l 0 Ofii&k 0. 1 — 1. OwmgJgO 

[0016] ±ffi/^ xr-t LTii#^RSS$ix-r, 

-;K 7iy-;«, x.-K* v-ttffli^ £*£{f & .r k # 
"C*&. ±l£y^ y^-<0E-&JU±. »JR, •k7$7^ 
ffi* 1 0 0 fifiSP^M L/C, 1 ~ 1 0 SftgflgJKAW* 

[0017] ±K#tt«Bk LTliftfcRBeSfvr. W 
ffljSB^tt***- je«fflrt k & & J: a fc , BUM- § ft. 

mmzmxx%ttwz&mztitimm*:y $ -y 

[0018] W:, *^OlBiIgffl^mto^T, 0® 
fcWMfcLSnP&RW*. HI (a) {±. ^s^* 
7 5 >y ^B^*Ol!ttI»fflr&A<0-lJ<JS:*1-|Bfffl@-C* 
•? . ( b ) (i . ^coawHfcfcBOTT* & . 



[0019] JttgjOKRfflteA 10l4,^<kfc2 
«t<0l»Ut<0«*ft 1 la, llbt, 2«cO« 
•ttffc 11a, 11 b fcSWiiWc&l. J: o 
£Srffl5«l 2k*»<o=5rS. «E**1 la, 1 lb*)*f« 

■WUTiV^. ftftcfiUfcte, SiC,Si 3 C 4 ,AlN 
^^l£fM»-fe7 5 -y ? 5 * ?ffi®mz 

[0020] ^t. Sttftlla, llbli, £?L«tt 
X'hhZb mtt LU. ffittfk 1 1 a , lib A^fLS 
flr? ft *tfcf , Jftlgttfc: -fe 5 5 «y ? «fc<D±g|5 k TS& t 

[002 1 ] 11a, 11 b<0««(i|5l«T^r(t 

k, BUixatJSV^T, -fe7 5-y^J^*S^-tjD«i 

[0022] s^fgpw 1 2<mvtt i/cta, pso-^a 2 
ftfurafcHBsesft-r . Ra«, «pk 

flfffiiWIi. dix^O^TIi, -1:757 

[0023] ztit><7)3m mm., 5 -y ?JS»tt 1 

3*«tt*l 1 bcO±^aSL?tf*, W^^tCiT-C 
tctVW, 1 aai^/XJ±*««sl 1 bfcJE&fc 

$ftAc*M?L (H^-t-T) tcK^-^ix, ®s$n.rv>s 

±XhZb ifiX'% X'h h . 

[0024] ^mspwi 2c7)i«s, -r^*>, i^D-^a 

2fe<7)««*^SgSI{±, *7$7 9im^ \ 30ifsJ; 0 
t*ftiitf»KIB£8 ft^rv -fe7i7? 1 3 

7S7 ^arjej* 1 3 k 1 1 b <mmx. (a 1 

( b ) #BS) *qfl^«if#* U\. t5 5 

vtmMfcl 3kM«#:l lbkOSBSILJl, 10mm 

[002 5] JJEKIBfflifeAOffSti^KISSS^v^ 
«<, 5 — 2 0mm##fiU\ ±IB/S$* { 5 mm*iT' 

tK«**«*L Ji ?>-r< , -73, 2 Omm^jHittttffi 

T-m iztch tuftsin hx-hh. 

[ 0 0 2 6 ] m 1 K^-fflfcfiifflteJI 1 OT'ti, 

1 2tci "53a*Silfc2tScw««-*l 1 a, b<mi&t 

hnn&mt-^X'hhi?. mm*i 1 a«±sc, $ 

ktciO, W")^d2tltO«tt*fc:J:0»*Six4rta! 




tic* 9. -mz&$w*y$.>y?tfLm 

#*fmt&Zbtf?*h. ZVtffelzis^Xt*. *ti 
[ 0 0 2 7 ] *«HHW-fe5 5 y ? jSJBttOBMSffl 

CttBLfcft. KBBJFfcJRAU »*£3r3Wffl*T\ 4 

00-650 -etc jD»-r^ c t t J: d , y w >y-mtf 
mwet &tbi> M£ L , us* 7S77 

[0028] m&LXmT'ii. KJI83iufc-fe5 5 v7f63B 
Z>Zbiz£<0. -fe^S'/^fMMn. ±e*na 
StttfXflffl&T . 2000-2200 •CTMSrfl 0 

aois*, ■*y$v7fmfczm.-£ittz>.ib*<Tf 

[0029] i« ± dSr^HB^BUIifflJ&ASrfflv^Tff 

J5k A if *y$v?fmmz%.')ZmiZ-£ 
*Zb%<tmi:ft3Zktf-CZ&. 
[0030] 

[ J3lTfc:3IM0l*»tf X*miZ&lzm L<U 

m-thtK ^mtzix^mmmcoMzm^tih i>co 
[0031] mmmi 

& 0 . 2 8 v mcr> 13 fflKfl^3R»* 3 0 MSB . 

^^n-Astii. KmummM. #20* 

L» J?iBaK2cm/4HrC02 (a) CTjcfio'Sr^ 

•fki^«R£ff^ 2 3 Lfz. z commmj&Bfa 2 3 

(i. 3mmX 3 3mmX 3 0 Ommt, 

2 5 <oaa* 200 ll/^^ff y-r. PSil 2 4 co* 
[ 0 0 3 2 ] <wc mmmmm2 3<r> i mkZ'iT-otz 

ZixZK-y {ymti-K>#Sk Gi 

0 0 ) frhtchM 1 LfcBlflifflf&fttttBU 5% 

<oi&*au*£: i) b mm b <om& #*#h»t . 

hOSggfUi, 5mmt*4. ttt« mm.mi8Mfo2 

1 . 2 2 o o'acjD.%ta -r t i>zx k> fcimmtfi&faco 
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[0033] ±IMgX^tCfcV >T . IH 2 ( b ) OC^-r 

biz£*). mm%fttBfce>±MbT®bcoi&m£itZ 
JfcKLfc. fS£*H3£*Lfc. Srfc, JJEiOffili, ft 
Bapffitcl5ttfc«3lfLS:iit-C K^m*f«- ftfi£*PI*ltA 

(CS L&tf £ i: <c i 0 MB. Ltz . EI 3 1^ LtzXolz. 

m\^fo&m>±MbTUbcr>ftw%<7)i&mmii 5 

[ 0 0 34 1 ±IEXSfc:tJV^, Kfl^«Jft»* 

*fflvv mm&imton-ttimzwzi.z^&bm 

H^UbZM'M.V, flW^maxttmi nft 

iz . tmxn.&&B? i k o m\t o . o 2 9 m m r#> 

•5, ttfiKlStiBH-rSROMttO. 044mrat*o 
[0035] JtMSM 1 

h 1 (c* LtzmmmfemzKix , no Lfc«e* 

B#oiSJKIIii^73 0°CT'J>-5fv:. 
[0036] ZCOTMIZ&^X . H»J 1 i: RIWc LT 

BiMXSfc:jeH^-4R 0 *«0 .232 mmt* 0 . 
^latjBBt 4 R 0 *<i 0 . 1 9 0 m m.X°fo o . 
[00 37] Jt»«2 

Kfl^*«»««OT««««*l 1 ate. G100H 
fcSfcOfcfflW KftS«JilUB*0±»<D«tt«s 1 1 b 
tc. BrgfrW (A-«l«y7T'fAHRfift) *»<o=Cr4t>0 

8rfflvvfeaj«i. ^mcti bmmzvxmimmffij&fc 
zntz. zcvxniz&^x . mmmi bmmzLxmt 
sfW^oK. mmffi. Ms&BLt/mimtzm 

^L. *S*2rH7tc*t/v:. H7C*L^J;3t. mm 

xmzmmt&fc oatio . 1 1 ommt* o . 

mt,zmm-f&%.>93it,i0. 2 l l mmttofc. 

[0038] zcd£ o iz, mmm 1 rti, ffitsiistcfc 

i:^ifas*>o^<^)*^L. Jt«ECTl&l>'2T't±. B^BiXS 
S.t^MJSKXStCjS^T. 0. 1 mm^jSi&RO^fkt 

»jSfl)aBftfc:ftiTliiaifc:K^3R«aS**f»7t«^t: 



(5) M2 001-19560 (P2001-19 55 



[00 39] 

a o t* -s or, mmkn* ? s -y ? axhmc , roj 

[0HOfS?Jfi&fKaj§] 

[HI] ( a ) « , *»^4r 5 5 y ? J«#f*tf)K]llffl 

(b) tt, *OfB#Jfc*JlrBSHT&.&. 

[El 2 ] ( a ) tt, **SW'C'ff»UJt«flai*lS»*<0 

[03 ] XJtffl 1 T»6L7fc#*l^j£JSH*tf>±a&&tf 

[04] mmmi?MmLtz%immtfL&ft, mt. m 
[ 11 5 1 jte^ij 1 t« l/s jwi^js^ttoiausu/ 

[H6] JtttWl-TlttlliL/SKfl^HBJSJIWic, M 

[H7] wmft2X'm$&Lfzmimmimfc, &t>\ « 



fig, Lfc!fcfta*«»&tt«>R o as- ^i-^y y X'h h . 
[US] -fe7S y77 ^;u^*«*Wt=*LfcjPHfiE"C 

[09] (a)(l -b7i7?7^W««M 
ft5S7 ^«W*«*WCn^-^«H-C* 0 . ( b ) 

[010] &*<D-<r 5 5 -y ^j^tt^JMIBfflikB*)— W 
10 *7i7 7»«ffliSI 

1 1 a, lib 
12 

13.33 -fe7$-y?fiSc^tt 

2 3 l^tSSMf*: 
2 4, 9 4 US 

2 5, 9 5 MMJl 

3 1 -fe^S-y^JfitHiMrfeR 
3 7 

8 0 t5S7?7-f/l/^ 

9 0 ^?L«-fe5$-y7g|5*t 
9 6 ft*!* 



[01] 



[03] 



12 xmw 



13 Kirtflttt* 



12 «5»**»*«>R»Jfi*}« 
11a fitt* 




11b Sttt* 



400 








450 








490 
ISO 

gtoo 

« » 

si wo 








ISO 
100 
W 
0 


Bt 







ttffl (min) 
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[122] 



[05] 



(a) 



23 &<b&*tffl»{* 










w 


100(min) 





25 r»*i 



EM <min> 



(b) 



23 



11a fctttt 



□ □□ 



□ □□□□ 
□□□□□□ 
□□□□□□ 

□ □ 

□ □□ 



□Ban 



[07] 



















1.0 




-o-Av« - 


Mm 


- Min 


E 


at 








0.754 


T a04f 


« 


at 




T 0.512 








m 


a4 




laaoi 




03J7 














■ 




ao 











[[38] 



80 t^27^7-fJ^ 



1.2 



0.0 



[06] 



_ -o— Ave — Max 


- Mm 








■0.79 






1 0.580 


T O.Z32 




0.40B 




+ 0.223 











mm t*tf$ 



90 
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